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S*V-2, l#A^*^ (%) T'&So (r-2, 1) £*^;i4i^«c 

s&gic^-r 3 is. o p p mttmzmnz p a , r threo jcjuim-t 
„ (i, 3) it. ±*?-ymmMmzi3tt2>mft&miztt'?$>3 1. o P p m ^ 

(%) 
[0 0 2 3] 

v%t, 2, lmAizm&^zft+m^ (n-zmim) icmM^-s^-*^ 

ICR! LT l±> Jungl ing (J . Polym . Sci . : Part A : Polym 
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~5. 0fi/'J«j/ N^/g^$e>{C^^L<, Mw/Mn#3J£<T&tf/;5Ui [ 
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MA (Tm) fctflgftftfia? (Tc) #*oTfcfc<TfcJ:V^ ***ttt0»fc** 

b&^z tmnm^m. #KTmjco^TW:i o o-c&tt&s l 

[0 0 2 8] 

[0 0 2 9] 

7 OMP aJ^TT*fe^ 0 
[0 0 3 0] 
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, i-s\*rty, i-Jrtf-y, i-^y, l-K-r-fe^, i-f-h^^y 
, i -s\*-y-my, i-xtz^y, i-^n^yt£Zftm?t>n. 

[0 0 3 1 ] 

[^ntfu>^M^ (a) ^t/^nif (a' ) ©3S3i*j£] 

*»retcfew*^nfcri/>#$am^# (a) ft^ntru>*«i^# u f 
) (Dm&ij&tLTte. **u±ymm£m*n$>Mm&*m^xzfuvvy& 
fr&xiz ^u^uyn^u y&xf/x&mmm. 4~z o<d<*-* 

ls7jy*&m&?2>1$Witfm-f*>tl2> a t&U-ty&MMULTte, #H§BB5 
8 - 1 9 3 0 9 6 1 - 1 3 0 3 1 4 ^&m, m ffl¥ 3-1630 

8 8-%&m. #H§¥4 - 3 0 0 8 8 7 #HB¥4 -2 1 1 6 9 4#M, 

4W^i - 5 o 2 o 3 e-t^^icfa^stiSJc^j&S/^n^^^^xrL;^ 

[0 0 3 2] 

mbnz**u^yMM*m^x7u¥uyzm&m&?£j3mxte7u¥isy 

(A) (I) 
[0 0 3 3] 
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[ft 5] 



• • • (i) 

[0 0 3 4] 

1 me 2 tt-en-etmsij/^n/o^^x^s, >r>^-;^, g^>^ 

TSKX, *^7^ KS, «ft*3RS&tFS*^«©tfi^P,aitftifcffifi^^ 
A 1 &tfA 2 &*LT3R«*£fc^/*LT*3y, * & tefctfVMC 

, *WR©XttiaijT? : b£fco , 0> , r : &J:<, fffiCDX, E 1 , E 2 XttYfca?«l, 

tvnt^v^ y »±/i/-f x&mzmv. Y^*»**#^, a»©YJiBb-e% 

MfcoT^T=kJ:<, ffiOY, E 1 , E 2 XtiX fc&R IT % J: < , A 1 R 

*XHmm. -O-, -CO-, -S-, -S0 2 -Se-, -N 
R 1 -PR 1 -P (O) R 1 -BR 1 -Xtt-AIR 1 -fc*U 
R 1 An^>If, «*iRl~2 0©«ft**a6Xtt**«l~2 

<fcV%. qttl~5©|g»7? C (M©jR-?flO -2] SrmU r » 0 ~ 3 <DW8L* 

T?*3*l*»£Mft^*, (B) * (B-l) (A) A^CDm^Mft^' 

%Xttf©i4fei:^bt^t>t(Z)i#ML^Sft^M (B-2) 
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[0 0 3 5] 

U^A, A'-^^A, # D A, ly^.'nAA'h, /^^^AM 

-NO , **:7-f>£ (-PO , JSHtSTKJSt^ OCR-, >c<] RZfmm 
OSiR- >Si<) «BU Rtt***fett«*jRl~2 O<D0Hfc 
JiKiRIS&S^tt^nJK^^aST?**) ©tf^&atftifcBI&^.&asU A 1 

T'^M^oTV^TtctVNo ZK2E 1 &tfE 2 fcl/Ttt, iii/^0/<>^i;i- 

[0 0 3 6] 

M^otV^%J:<, tffiOX, E 1 , E 2 XliYil^LTV%T : fo e i:V> 0 1X0 
^Mtlttt, Ad^M*, 1 ~ 2 0 0>«fcjJc5iU£, ^1-20 

£, tf»»l~2 0(Di3|lt«IS I «*»1~2 K£, 
2 0 FI, fi**«l~2 0<Z)y£/;i/«&£#^tf £*l S 0 — Y& 

;i/-f *&«£^U YaqM&fc**'^ ^&<DYMCT-=b||fcoTVNTt><fc < 
„ fiSOY^E 1 , E 2 XttXi:$g«UT^T%«fcVV, ^ Y tf>;i/-f X&gCDjyfcM 
tbtlt T$yM, x.-t-KM, ^70S, ^*x— T^mfcif&ptfS 

[0 0 3 7] 

&fc, a 1 ma 2 tt-o©i^&^t5-f©^iT'feoT, mmm 

, m-'JAttS, xx^lfi, -o-, -co-, -s-, -so 2 
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# 



-Se-, — N R —PR -P (O) R —BR -Xtt-Al 

r 1 -zmLs r 1 itTumm*. Ku?ym*xizmmmi~2o<Dmit7kmm 

[0 0 3 8] 



[0 0 3 9] 

(r 2 &#r 3 iz*n?n7kmm*x\z$kmmi~2 oamitTummx*. zn* 

T**£;n 6*1, ^©J^fsM^ l/Tte, x^l/>g, x 

, 2 n/\3f tf-'Jf>i (CH 2 =c=) , z?*^)ii/V ]yy 

tjfy^^-^/j/y i/>g#038-e&&c q ti i - 5 (Dmmx* c (m^m^m) -2 

] r tt0~3 ©«E»&^-r. 

[0 0 4 0] 

reD-j&zS; (i) *e*s*i*3l^M^*K:fev^T, e 1 &#e 2 #g&s/ 
?d^>^i;M, -f>f-;HX«ii>f>f-;i/lT*SSi^ a 1 r 

tfA 2 (1, 2' ) (2, 1* ) -M3R«MjW£LV^ Z. 

(Dzstt-M^: (i) T*s*i$£#&«ft-£ft<0#*t?tt, (ii) 

[0 0 4 1] 



[ft 6] 



R 2 



R 3 
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Mb 7] 




• • ' (II) 



[0 0 4 2] 
[0 0 4 3] 

±8a— (ID KfcV^ M, A 1 , A 2 , q&tfr te±fE£|etfCT*&S„ 

£LT&, -JK^C (I) ^X©^^T*M^bfe%©^HD%©$:#(f-5z:i:^T* 
IS. Y 1 tt;wf U Y 1 MCCOY 1 ^Ct'=bl 

tLTtt, -JK^C (I) <DY<DMmT*m*Lfc%<D£mV*><DZmf2>Zt.tfX- 

%z> 0 r 4 ~r 9 «**i-rn**jBC^-, jwrym*. ^iKi~2o©w 

R 4 ~R 9 iifc*«V%JCW-T?*>^«ioTVxr : fcJ:<, BSJ^ 5SIH±#fc#VWC 
*g-&LT«&JgfifcLTV*TfcJ:vx. Jfc^T'fe, R 6 £ R 7 tti&Mtt V\* 3 
£&tfR 8 £R 9 fc^fc^LTV^ihtf*?* LV>. R 4 &tfR 5 £LTte, 

[0 0 4 4] 

i © n fi^M tf ^ * n * > # v x.-)bmmfa & Baffin tts m&&mfo& 
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tttt. BBft^tf (1,2*) (2, 1' ) -l^iiAWtb^. 
[0 0 4 5] 

-jk^ (i) r*mzftZig®±mft'&®<DM t ftmiii>Ti l z. d, 2' -x^ 

i/» (2, l* -x^y) -e'x (-r>x-;i/) s?;m-^A^^n y K, 
(1, 2* -*^i/y) (2, 1' -*^yy) -tfx ^;vnx 
-jA^n'JF, (1, 2' --r v^neuf» (2, 1* ->r yyntry-r 
>) -tf* (^f^^*-;!/) t>>n^Ai;^n y K, (1, 2' -x^y>) ( 

2, 1* -x^y>) -t'X (3 -*^;i/-f y^x^) V)l>n — VUVVU V K 
, (1, 2* -X^Uy) (2, 1* -X^yy) -tfy. (4, 5-^>V>r> 
T-jV) (1, 2' -X^b>) (2, 1* -X^l/ 

y) -t^x (4 ->f yyn ^Wy^x^) ^>3-^A^^D'J K, (l, 2 
' -x^by) (2, 1* -x^yy) - tTT. (5, 6 /I/ >f >5=x;i/) 

(1, 2' -X^l/» (2, 1* -X^U>) -if 

x (4, 7 -sm y^cuf/M" y^-;i/) VA/n—VJ*V9u y K, (i, 2' 
-x^yy) (2, l* -x^yy) -fcf;* (4 -y:tx;by y^x;!/) 
-9A^n'JK, (i, 2' -x^ yy) (2, l* -x^yy) (3 
-^^;i/-4 ->f v^nifM>f-;i/) v&^—VJ*V9u y K, d, 2* 
-x^yy) (2, l* -x^yy) -tr* (5, 6 -Ky-J4 yy=-jv) 

3h?a^o'jk, (i, 2' -x^i/y) (2, i* -4 yyntr y^» 
-tf* (^>f-;v) ^a-Wd'DiJK, (l, 2' -*^-yy) (2, 
l* -x^yy) - tf* (yy^x;!,) Vfrn-VAVVU V K, (1, 2* - 

*^yy) (2, i' ->ryy°ntry ?y) -\fx (jyr-ji) S/VI/hx^a 
^n'JK, (i, 2'. frt/Visy) (2, i* — y*^;i/yy yy) 

(-f>r-;i/) y^a-^^n'JF, (l, 2' -y^^^S/U yy) 
(2, i* -£?;*^;i/y y yy) tfx (3 -*^;i/y y-^x^) pn,n—Vi±V 
^n'JF, (i, 2' ->y*^;i/*/y yy) (2, i* -s;**/b5/y tf 

* (3-n-^f;H>T-;V) ^3 = 9A^D'JF, (1, 2' -V** 

;i/yy yy) (2, i' -s?jif^s/Ui/» (3 - i -yn tf;i/y >f- 
^) ^3i9A^n'JK, (l. 2' -^WJl/» (2, l* 
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y^DUF, (l, 2' -i;^f;i/i/'Ji/» (2, i' -i?*?-fryvuy) 

¥7. (3-7i-JH>f-;i/) t?;i/nzi^A^^D U K, (1, 2' -^^^ 

jvt/VUy) (2, l' -^f;i/i/'Ji^» tfx (4, 5 -Ky-jj y^f— 
) i;>3^^Ai;^n'j F, (l, 2' - P^^jvt/ V uy) (2, i' -p* 
*;ii/Vuy) tfx (4 ->f y^n tf;i/>f >f=r.;b) ^ai^Ayjrn'JK, 
(l, 2' -^^f;i/iy'Ji/>) (2, l* -V**fr*/V uy) \f.7 (5, 6 
-^fM>f-;i/) ^n-fA^^n'JF, (l, 2' -Wf^ijb 
y) (2, i* -&**frt/V uy) tf* (4, 7-i;-i-^ni^M>f- 

^3_>?A^n'JK, (l, 2' -^^bS/U l/» (2, 1* -V 
uy) tfx (4-7i-M>f-Ji') ^n-'jA^n'J K, ( 
l, 2' -*?**n/i/V uy) (2, 1* -s^^^s/y t^* (3-*^ 
;i/-4 - i -yn t?;i/>f y^ 1 -^) Vfrn-Vl»V>7 n U K, (1, 2* 
^;i/S>uu>) (2, i' -v**?jut/V uy) tf* (5, 6 W y-5*n 

VA/n — *?2*V# n U K, (l, 2' -^f;i/>>'Ji/» (2, l* ->f 
yyntfy-r.y) - \f.7s (jy^-jv) Vfrzi — ?2>>V9 D U K, (1, 2' - 

(2, i* ->f yyntry^y) - ^ (3 -;*^;i/>f 

^3-9^DiJK, (l, 2' -^f^^'Jl/» (2, 1' - 

-ryynify-ry) -tr* (3 - i -y'uifjv^yf^fi) s?;i/u~#2*$^d 
UK, (1, 2' -pm-fri/V uy) (2, i* ->f yyntfu^y) -tr* 

(3-n-^f;H>r-;i/) ^3-9Ay^B'J K, • (1, 2' -P*?-JV 

isvuy) (2, 1* ->f y^atry ^y) -tf:* (3-h'j^f;i/i/'j;^f 
M>f-;i/) ^n-^A^^nuK, (1, 2' -s^^wyyyy) (2 
, 1' ->r y^ntr uf>) - (3 - h y *^;i/t/y s?;m 
^9A^^n'JF, (1, 2' -^^i/'Ji/» (2, i* --ryyntfy 

-tf* (3 - 7il]K>f-il/) (1, 2' 

-5?* y i^y) (2, i* -**f-uy) -My. (jy^—n,) vim—v 

UV K, (1, 2' -*? V Uy) (2, 1' -^f l/» -If* 

(3-^fM>f-;v) K, (1, 2' - 2;* y 
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vy) (2, l* — ir* (s-i-^nif^>^n^) y/mn 

x (3 -n-zf^jijy^-ji) Vjin-v&ptn y p f ( lf 2 ' 
/bS/UU» (2, 1' -**Vy) i3-hV**»i,VJl,**jU4y 
5*-*) Vn,a=.VJ*V9uy K, (1, 2* -^f^.j^) ( 2 , 1' 
-*^l/» -fcf* ^nr^A^Q.j 
F, (1, 2' -i?7x^i/tjl/» ( 2 , 1' (^-r 

^n-^^n'JK, (i, 2 ' -j;7x-*i/yi/» (2, i' 
-tf* (3 -^^;i/-r>T i -;i/) ^^a^dijk, (i, 

2' -i?7x-^ijl/» (2, 1' -*^l/» -tf^ 

^3-9A^qijk, (1, 2' -V7 uy) ( 2 

, 1' -tf* (3 -n-:/^;L^f ^ar^^n'J 

K, (i, 2' -j;7x^i;i/» (2, i' -*ruy) (3 _. h 

xn/bi/y 1/5/) ( 2> 1' -**U50 -fcfx 

^n-^^D'JK, (1, 2' -^f;^ui/» ( 2 , i' - 
^*^;w>yi/» (a-trm/tniy**?*-*) (3' -*^;i/*/* a 
^^^j^^A^n'JF, (1, 2' -*;**/i,*/y u» ( 
2, l* ->f y^nif y^» (3 -^^;i/^^n^>^^ni-;v) (3* 
^i/^D^^i-;b) ^r^^D'JK, (1, 2' -5;*^/!,*, 
y l/» (2, i* -x5=-u» (3-^f;i/i/^nK>^j;iz;i/) (3' - 
^^S'^n/o^i;!^) ^nz7A^nyK, (1, 2' 
) (2, 1' -**uy) (3 -t^jiistn^yxpzi-;],) ( 3 - 

, 1' ->fy^n^Ur» (3 -^^>«/t/^n^>^s;x-;i/) (3' 
^n^yi^) (1, 2' ( 

2, r (3-^^^ D /<>^j?ii;b) (3' 

D^^I^) ^I^J?^'JK, (1, 2' -*^l/» (2, 1 

-^v^ntfy^^) (3 -^^;i/S/^n/<>3f yi^) ( 3 - 
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?v<y#i/ji-ji) vjv zi~*7 # u y F, (l, 2' — f y fcf y ^y 
) (2, l' --fyyn ¥Vr» (3 n^;/* s;xx;i/) (3' 
-X^Jii/P w<y$ i/i-ji/) n u F, (l, 2' -V** 

&*/Vl/» (2, i* -i?^f;i/i/'Jl/» (3, 4 w<.y* 
s;xx;i/) (3' , 4* -i>'^^;i/t/^n^>^i>*x-;i/) ^nz^A^n 
UK, (l, 2' -v**jut/V u>j (2, i' ->f yyntf Uf r >) (3, 
4 (3' , 4' a'O* s?x 

x;io ^a^A^nUK, (l, 2' -V**ju*/V (2, l' - 

x^>) (3, (3' , 4' -v**n/ 

i/^n^>^i?x-ji/) ^l/n-^A^^n'JK, (1, 2* -x^l/>) (2 
, i' (3, 4-j;^j^^n^>^i?i^) (3* , 4' - 

^f*^^.n^>*j;i^) a y F, (l, 2' -x^i/ 

>) (2, i* ->r y^n try -r» (3, 4-^fji/i/^n^>^i;i-ji 
) (3' , 4' -^f;bi/^n/^^'i3) . s;/ua— *A5?*ny F, ( 
l, 2' (2, l' -ff-uy) (3, 4-^*^;i/£/?n^># 

(3' , 4* -Wf^>^n^*i;i3) ^i/nnwi?^ 
y F, (i, 2' ■-**i/>.) (2, i' -^ry^ntry^^) (3, 4-^^ 

f;i/i/^n^>^i;x3) (3' , 4* -^fji/J/^D^^;i3) t; 
)\,n-*?uv>; n y F, (i, 2' --f yyntfy^y) (2, i' -- fv^n 
t?y-r>) (3, 4-^fji/i/^n^>^i?i-;i/) (3' , 4' 
i/^n^>^i?x-;y) V — 2*V Z u V F, (1, 2* -s?**yi/5/y 1/ 
y) (2, l' -V V \sy) (3 5 -x^i/t/^n'O*^ 
xx;i/) (3* -j*^;i/-5' -x^;i/>>^ n^>^ ^xx;i/) ^l/nx^Aj; 
*nUF, (l. 2' -v**toi/V\/y) (2, i* - 5/ y i/» ( 
3-^f/i/-5-xfji/i/?D^v^xx;i/) (3' -^^-;i/-5* -x^;u 
i/^n^>^xxjv) ^nxw^D'JK, (1, 2' ->^WJl/ 
» (2, i' -*?*^ft/*/V vy) (3 5 ->f yyntr;i/i/^n/^ 
>^>^xx;i/) (3' -^^;i/-5' ->ry^n tf;i/i/^n^>^i;xx;i/) *; 
;i/nx^A^^n y F, (l, 2' -2?**\fl/$/y l/» (2, 1* 
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41 



2* -^^y^) ( 2 , r -pz+j^y uy) (3-^^-5- 

7x-;b^n^i?x^) (3 ' -*^- 5 ' -7*-;i^ n ^^ 

, 2' (2, i' -^yyntf.jf» (3-^^-5 

-i-^nif^j/^n^o^^xn/b) (3 ' -^^-5' -i-^ntr^s/ 
fn^^i^)^9A^ Q .jK, (l, 2 ' -^^>y b> 
) (2, 1' ->fy^ nl f.;f» (3-^;u-5-n-^;i^ D ^* 
S?xx/i,) (3' -*^;b- 5 ' -n-^^n/<>^j;i-^ VAa- 
^ D ' JK ' <1. 2' -^^iU^yix^) ( 2 , l' -^ v y nI ,, Jf 
>) O-^-S-^i^i/irD^;?^-;!/) (3* -^^;i/-5» 
-7i-;i/^n/<>i;i^) ^nr^A^n'JF, (i, 2' 
;i^yi/» (2, i» -xfM (3-^^-5-x^j/^.n/<>*j; 
xx*) ( 3 > -^-5' -x^HD^^i^) 
^nUK, (1, 2' -^f^-JM ( 2 , 1' (3-** 

i—Juifjv^tuoiytHji-j],) (3 ' -pi^;i/-5' -i-y n 
vk» (2, r -x^» 

xx;i/) (3' -^^;i/-5' -n-^;i/5/^n^>^s;xx;i/) ^nx^ 
A^nUK, (1, 2* -i;^;^.;^) (2f r -x^u» (3- 
^;b-5-7i_^>irn/<>^xz;i,) (3' 5* - 7tI ^ 

y) (2, 1' (3-**;i,-5-X:M/^n/^**;xx;i,) 
(3' 5' -x^^n^to) ^-CrA^Dyp, 

(1, 2» -W^y^j ( 2 , i'.-^^) (3-*^;b-5-i 

-^n^^n^^x^) (3 ' -^^-5' -i-^D^a 
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/^>#^x-;i/) VkVtrxi V R, (1, 2' -y>if^j/Ui/» ( 

2, 1' (3-^f^-5-n-^i/?D^>^yi-^) ( 

3* -j*^;i/-5* -n-^;i/i/^n^>^^x-;i/) ^□^^a^^d'J 
R, (l, 2' -s;**-/b$/y I/:/) (2, l' (3-^^;i/-5 
-7x^i/^n^>^^i-,fl/) (3' -*^-;i/-5' -7i-;i/i/^n^> 
# i/x- ^3-9^nyK, (l. 2' -x^i/>) (2, 1' 

(3 5- i -^n tvi/i/^ p^>^^xx;i/) (3' 
;i/-5' -i-^D^i/^n/O^^i-^) ^nz^^^ovK, (1 
, 2: -x^>) (2, i' ->f y^ntry-r^) (3 5 - i 
n bf;i/t/^ n^>^f ^xx;i/) (3' -^^;u-5' - i -yn tr;i/^/^ 
* s;xx;b) ^n-ijA^^D'J R, (l, 2' (2, 1* 

?-l/y) (3 5 - i -^ntf;i/^^n^>^^xx;i/) (3' 
;i/-5' - i -^ntf;i/i/^n^>^^xx;i/) ^jvn-^A^i'n'J K, (1 
, 2' -*^l/>) (2, 1' ->f (3 5- i -Zf 

u\f?ii/?u'<>$i?x.-)i) (3' -^^-s' - i -yntr;i/i/^n^> 

<Dnmki*m~Z & o T =fo <fc V ^ 0 
[0 0 4 6] 

#CfC, (B) ^©e>^© (B-l) ±8H (A) f&ft<7)m&± 

(DT'Mt'tS^ 7&tf>-jt85£ (III), (IV) 

( [L 1 -R 10 ) k+ ) a ( CZ] " ) b • • • (III) 

( [L 2 ] k+ ) a ( [Z] " ) b • • • (IV) 

(fe£U L 2 tiM 2 , R n R 12 M 3 R 13 3 CX&R 14 M 3 T'&5 0 ) 

[ (in), (iv)^*, l 1 tt/i/>r*«uk cz] " #s&f£r-*> (z 1 

] " (Z 2 ] ~ , CZ 1 3 ' Ji««©3l*<7C3RJC*g^bfeT-*>'t 

cm 1 g 1 g 2 • • • G f ] " m 1 &mn&mm5~i smit 
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m> &&L<izmmmmmi 3~i ^m^m^-t 0 g 1 ~c f tt^ti-^n** 
m*, ^utfym?-, mm$ti~z o<Dy;v*)im, W2~4ocDi/7;^ 
;vr^;i, mmmi~2 oa>Tj\/mr*/m, M6~2o©t'j-m, m 

»7~4 ocT'J -;i/T;i/^;i/S, jKSHKi ~2 ocDAn^>gm^fc*^, 

fDl^«*il^t. G 1 ~G f ®e>*>2oJtai:#^£7£/&l/TV^ 
fc«fcv^ f C (t^MMM 1 ©JK^fli) +1] (D&mZxkto ) , CZ 2 ] " 
tt, &^II£ffc<Z>^fc<Z>*fI!t (pKa) #-1 0JWTO^l/>^^^ KMiX 

y^u-iim. R 13 tt&3S»i~2.o©y;i/3f;i/ai f 7'J-M, r;i/dp;i/T 

7^ni/7-^0^W?&if o ktt CL 1 -R 10 ] , [L 2 ) <D4* 
>flf»T?l'~3<0»», a 1 JK±©fiE3R, b = (kXa) T*&3 0 M 2 fcfc, M 

jB#gi£i~3, ii~i 3, i 7 ^^&#tf m 3 m$b&& 

[0 0 4 7] 

lit', L 1 ©MMilL/T(i, *^;i/T$>, T-U>, 

^;i/7^>, yx.^)\sT^y, n-*if/1/T— U >. i;7i-;i/7^, n, n 
-^^^;i/T-U>, hU*^;b7^>, hyxf;i/7^>, h'j-n-7f;i/ 

7^>, ^f;bi/'7i-;i'7 5> ) \ZVS?>, p-^D^-N, N-^^^;i/T 

-u>, p--hn-N, N-i?*7-;\sT-vyte¥<z>T s.yM. h'Jxf;^ 
b'j7i-MX7^>, z?y 3L—;ifc*y j yteif<DjisX7 j ym 



ffi£E#2 000-3083582 
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jim. r^h-hvji, ^yi/-hvji&£<D-hvjim&zzmfz>z.iitf'v 

[0 0 4 8] 

R 10 oM«fci/t.ii**, **jim, ^jim, sovjim, bv^jim* 

, M-jii/ZuKyZVJL-jim, x.T'jiz/VviKytyx.-jim, ^y**^ 
jivvw<yz v^-jim^ if*m?&z.£tfT*gz> 0 R 13 ©*WJ tbtti, 

7x~m, p-h';;i/», p-* v*i/7*-jimte£?tm-fz>z. 

R U (D^Mt L-Tte^ Vyy 3L—JH&JI-7 4 y, 7 #U*/T — y, TVJl, ;* 
# y JlteE ZmfZZ ttfX'gZ, M 2 OMMfcbtti, Li, Na, 

K, Ag, Cu, Br, I, Ig M 3 (DMiifcfflt. L-T 

tt, Mn, Fe, Co, Ni, Z n & E 3 3 t £ So 

[0 0 4 9] 

[Z 1 ] " , -t^t)*> CM 1 G 1 G 2 • • • G f ] tC^VNT, M 1 (DM 
ftMZLXlZB, Al, Si , P, As, Sbfch\ ^KttBWAl^f 
tfe>*i£„ g 1 , g 2 ~G f ^T;b3f;t/7^ L 

itykmgt hx^^-jim, ^jim, n-ynt?;^, <iv?u\zjim, n-zf 
^jim, -rv^;i/S, n-7t??-jim, n-^^nyjim, y^-jim, p- 

hVJim, s<yi?ji&, 4-t-^7i-;H, 3, 5-^f;i/7x3 

*iSilbtp-7;i/tD7i-;i/l, 3, 5-^7^0 7131, <^># 
^DD7i3|, 3, 4, 5-hU7WD7i-M, ^>^7^D7i 

3, 5 -if* (h'j7;i/tn^f^) 7x-ji/i, tf* (hy*^;i^> 
u;i/) *^ji&&£, mm**uj Fmz.LT^yttT'jiTy^^ym. MJ 
m-jitsvjim, b v **ji>fji^jim, yy^-jiyjiyym, y^vws* 
yjiyy^^ym, V 7 x n ;i/ is 0 & if # P if e> *i s . 

[0 0 5 0] 



3 1 
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t bt« h u 7)i*u* $ yxjvfoym7-*> CCFg so 3 ) " , tr^ ( h 

iii7-^> (c i o 4 ) ' , hu y^Ttnmmr-^y (cf 3 co 2 ) ~ 
, /sdt t ^7^/*nr>^- : E>r— (s b f 6 ) " , 7Mnx;i/*>i7- 
t> (fso 3 ) ^nn^M>si7-*> (cisoj) " , 7Mn^ 

;i/*>&7-*->/5 -^yfty;^^ (FS0 3 /SbF 5 )", y;\,*u 
x)vftymr-*y/ s-yyfctitm (fso 3 /asF 5 )", h y ^;i/^-n 
^^y^^ym/^-yvitry^^y (cf 3 so 3 /sbF 5 ) " 

[0 0 5 1 ] 

•t2>j*ymt&m> ~?&t>*> (B-i) j&ftfc&mn&ftMULTte. ^ 

7I-JHI h U X^^T^^E-^A, fh77iU« h y - n -y~?-JlT 

7=- N^x^;i/T>^- ^A, fh77i-M^f;i/ (h'J-n-7*^) T 
>=E-i7A, h^y aL-limm^yPft (h'J-n-7*^) T>^E-i7A, 
rh77x-;i/Iie/^f;i/i/7x-;i/7> ; E-7A, fh77i-;« h y 

r^-^A, ff77i-;«hU^f;i/7-'J-7A 
, ^h97x-;i/em^^;i/try ^-^a, fh77i-ji/ii^>^^'jy 

^7A, ff77i-j«^;i/ (2 -S/T^ tfy , ^h^dfX ( 

^>^7/Wn7iUl/) MM b y if ;i/7> ; E-7^, -X- h 

IHh'J-n-7*f;i/7> : E-7A ) -rh^* 
tD7xUb) h y 7i-ib7> : E-7A, T" h^3f^ (^>^7Mn7 
i gra-r h7-n-7fJb7> : E-7A, -r h^3r7^ 7 
in;u) fS^f h^xf ;i/7> : e-7A, 5 s - h 5>3f x 7;i/tD7x_;i/ 



3 2 
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) H^y^^;i/T-U-^A, ^h^X (^>^7MD7i-^) ifl®?hU 

-rh^x (^>f7MD7i-ji/) vsm^yVfr^ u ^a, t- 
h^*x (^>^7;^n7i-;i/) (2 try ^--7A) , 

rh7^P7 K>^7Wn7i-;i/) fflK'O^/b ( 2 - tf u i?-7A 

A) , ^h^3rx (^>^7;i/tn7i-;i/) fiUflft h y ^x^^jftxjft^A, 

^h^3fX C^X (3, 5-J?h';7^n^f>H/) 7i^) fiM^*^7 
-1J-7A, fh77i-;«7iDt-7A, fh77i-;Hi«S, -r h 

571-MI h y^;i/, fh77x-;Hifh77i-;i/jK;i/7^ y y?y 
ify, t-Y*?*^ (Ky^yjv^uy^—)V) Ii7int-7A, r>7^7 
(^*7WD7i3) TO (1, 1* -i?if;i/7xnt-7A) , 
7^r7 (^73!7MD7x-A) I®fA^f ;i/7xDt-^A, f h7^r7x 

^;i/7|-n 7x-ji/) tiUSfc& fh^^T, (^>#7;i/7Tn IS 

Sh'Jf;!/, fh7^7x (^7^7MD7x-;i/) flfflS^y^^A, -x- h7^7. 

(^>^7WD7x-;i/) mWt-f-hWJ*, -r h7^x (^>^^;i/7hn^3i 

[0 0 5 2] 

(B-l) i$-mm^T*j£<. *fe—«#±&ffi#^jfo1tTMV*T ; &J:V^ 
[0 0 5 3] 

(B-2) fcft<Dr)\,KJ*Vy£LT\*. (V) 
[0 0 5 4] 
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• 



Uts] 



R ,s 



A I 



0 -f— A I - O 
R ,s . 



1 5 



f-A 

'w-2 X R IS 



(V) 



[0 0 5 5] 

(5$^ R 15 tt«*»l~2 0, ^Kttl~l2©mM, r;i/^r-;i/ 

w &j*U ii^2~5 0. L<&2~4 O0llt'feS 
o #R l5 fcmCT*1jM&oTV^ : &<J:V^ ) 

vmzti&mytTfrs. j Rtf-MK (vi) 

[0 0 5 6] 
lit 9 ] 



H 



A 1-0 4 1 (VI) 

R ,s 



[0 0 5 7] 

( sStft, R 15 &t>*wJ«fB--fl85$ (V) iCfeW*%©i:HC^&S. ) 
[0 0 5 8] 

9-Mfc^»&ilI;lT;i3S, «JC3*c£SSflO , r5#8U <D&«S6fc£JC-M3*lTVA 



3 4 
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[0 0 5 9] 

(a) mmmftt (b) ©«/BStett, (b> mmmat. i,t (b- 

1) fb^fcmv^^lCte, *)l)tX&$. L<&1 0 : 1 ~1 : 1 0 0, J: »J 
#*U<fc*2 : 1-1 : 10<B«H#M*L<, ±flB*gffl&ii&HBf S # 

■emsiffy h#i^<&»;, ^wt'&v^ (b-2) 

fb-&«f£E^ ^/I/Jfc-e#*L/<ttl : 1-1: 10 0000 0, J: 
L<&1 : 10—1 : 1 0 0 0 0 ©*KH#3* bV^. Zl<Z>|§H£j£Htt-t -5 

(b) tu» (b- i) , (b-2) &&m*it\*~m&>±m&&t> 
^xm^zzt^x^Zo 

[0 0 6 0] 

*&m<7>m&j3&izi8V2>m&mMmiz. ±m (a) (b) &&\zm 

TLX (C) ^^bT*^T;^^-^A^fc^$:MV^^r^^T*^^c 
[0 0 6 1] 

(C) ^fiT^^-^^^tlTtt, -JR^(VII) 
R 16 v A 1 J 3 _ v • • • (VII) 

3tf>M£&T*&3;i 
[0 0 6 2] 

t&SE-jR5£ (viDT'^stis^^o^M^urii, MJ^f ;v7;b5-f 

3 5 tftfIE# 2000-3083582 



1 1 -2 8 4 6 0 

[0 0 6 3] 
[0 0 6 4] 

*»W0*3B*»lCfiv.Ttt, (A) tfc#, ( B ) a^tf (c) * 

> «rftft-?ft« (B) «K=i^h©fi|«K:»#ttTf*«. 
S&C, (A) (b-2) rt^*«MS<**K:i:i;, ±B»# 4: 

o'c, ^uti-iot;~i5oic, *y«L<«:, or-sorm. 

[0 0 6 5] 

«r« (A) ftft**fc (c) «*«*i:©«Mf**tt, l<i*i 

: 1-1 : 1 0 0 0 0, J:U#*l<ttl : 5-1 : 2 0 00, L< 
ttl : lOftVMl : 1OOO0WSHK ft (C) «****«v**£ 

[0 0 6 6] 
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[0 0 6 7] 

mmmitvsmfaiiLXiz. ^euici*, sio 2 , ai 2 o 3 , . Mgo, zr 

0 2 , T i 0 2 , Fe 2 0 3 , B 2 O3 , CaO, ZnO, BaO, ThO^ 

znb&m&ys, mz.iissV3jTft$i-, vx^^h, y^^^v, y^^-r 

<i A-te¥tfmf*on2>o Z.nb<Z>fpT~lZ. #lCSi0 2 , Al 2 0 3 *W*L 
[0 0 6 8] 

±m&>K<Dmfc£LX. MgCl 2 , Mg (OC 2 H 5 ) 2 

tis-^M g R 17 x x 1 y T*mznz>^y*i/yAsiti!tm^*<D$gm.*£zm 
o©7;i/3^^SX}i^HIS:6~2 0(Z)r';-;i/S, x 1 iz^utf ym^xtefii 

iUl~2 0(D7;^M^b, x&0~2, yliO~2^U, A^x + y = 
[0 0 6 9] 

[0 0 7 0] 

*ftm^te^xm^iotiz>m&£ itii, Mgci 2 , Mgci (oc 2 h 5 

) , Mg (OC 2 H 5 ) 2 , Si0 2 , A 1 2 O3 teiftfftt V\K 

-z(DmMRtfmmz£ um^s^, ¥i$s&&&;tmi~3 o o ^m, 

Kttl 0~2 0 0 /tni, J:»J#*b<tt2O~lOO0 mt^S. 
[0 0 7 1] 

[0 0 7 2] 



3 7 
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ffi^©Jt^®«t«, SSl-lOOOm 2 /g, ^ U(i5 0~50 
Om 2 /g, »?L^tt®tO. l~5c ffl 3 /g, *?*L<f*0. 3~3cm 

[0 0 7 3] 

> • • ytYl^, i60#, 13 0 9^-^(1 9 8 3$) 



[0 0 7 4] 

££>fC, ±gB*IftJi. agl50~1 00 01C, UJK(i2 0 0-8 0 0t; 
[0 0 7 5] 

(b) **«^©/j><fc< fc %i-.^ fc , ^^ L/<{± (A) (B) M ^ 

[0 0 7 6] 

UTtt, W»C««S*i«5V^, (A) «^ftOf (B) J«^ffl^«S<fc%, 

(!)i#fe#«T>5-9Afl:^XH:^ny^ 
*<T>f*fl:#*T ? «aLfe©'6, ^fiHtttiRtf-e (a) &&&& (b> 

(a) jaa&or/Xi* ( B ) 

) *^xti (b) *^*a#K:fflj#a*fe®i5, (b) (A)'*^* 
Gtzitm. © (a) ( B ) rt^iicDiejifcfi/sftfefiflcta^^s^a, 

© (A) t**£ (B) rt^fc©««E*K:ilLT, 
[0 0 7 7] 



3 8 
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[0 0 7 8] 

^fg^fc^Ttt, MM (A) , (B) , (C) Sr^M^iir^l^iC, 5»?&& 

j&gfifctfW Afreet*, JSi88t# l~1000kHz tf)jgW?&> 

L<&1 0 — 5 0 0 kHzftM^mtfmf btlZo 
[0 0 7 9] 

LT^fi-S-lc^TfeJrVNU ^©ii £ Steffi VNT=fe J: v%„ 
[0 0 8 0] 

#2§f9!tC£VATte, (A) mftRTf (B) j£#tf)'J>& <Z>Jfift 
/\ OD ffilf^ «^ W T^f e> r ^ IC J: U ^ ^ S ^ ^ ^ T* ^ S . flU. 

tf (A) (B) fi,fr<D'p&< £%-%£.mfc£ZbiZ i &miZ£ VlalH ( 

c) /&#<z)^a7;b^-^MLiir%£#ax, u 1^ 7 >r >£SJ±~ 

2 0 k g/c m 2 iHxT, - 2 0 — 2 0 0 V X* 1 #~ 2 ^^S^#M^S:fTV% 
[0 0 8 1] 

#3§BJ!lc33V^te, (B- 1) rt^fcfflftfc M*ifcT*0£L< 
ttl : 5—1 : 100 00, <fc >J L < & 1 : 10-1 : 50 Oi:tS«)^I 
£L<, (B-2) J&#£ffift£tf>^«fNHi, S*ifcT'#£U<Jil :0.5~ 
1 : 1000, J; L< 1 : 1 — 1: 50 £f 0V\. (B) 

#fcbT— «ja±&«£LTfl!^5»-£tt, # (B) fc^fcfiflc 
MJUfc-eJiffittHWlc&S^fctfMasU^. (A) «^tfi#:i:©«fflSf 

MitTV U<tt 1 : 5-1 : 10000, <fc U I, < & 1 : 10 
— 1 : 5 0 0 £-t&(DtfM$. L/Wc 
[0 0 8 2] 

(B) [ (B-l) ##Xtt (B-2) fcja#£.0>«Sate, Xtt 

z<D£t>izLxmmzfrt=.*ftm<Dm&mmm<D¥mmmz. itS2-2 
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0 0 Mm, ^UiilO-lSO.m, WCff ± L < I* 2 0~ 1 0 0 ^m** 

tt*ig*tt, Sf20-1 0 0 0m 2 / g> ^Kli50~5 0 0m 2 / 

> 2 0 0 *m*a^« ti^^ a ^ mt & , 2:jS , ifc4i Hs«Hf«3BC 
2 0m 2 /**»T**i:«tt«c«T-r*ii:«c*y, 1 0 0 0m 2 /g*®* 

1 0 0 g *<Z>3&&M*tt. ii^O.O 5-1 0 g> $#{C0. 1-2 gTJ^ii^ 
[0 0 8 3] 

[0 0 8 4] 

l/VftJMW^ *fett^mfl/>ifttFK:a:^i/>ft0f/X«:«*»4~2 00 
[0 0 8 5] 

zvm^ i^aiiwiciiBaftf, ^y-iM, **** 

[0 0 8 6] 

-2 0 0'C, *y#*L<ttO~130TCT?*«. * fe, M^tSftl 

mw*;~?-/±m ca) W10<ttl<wlo 

8 , #f:ioo~io 5 i:^3 Wtu , o a6lc , 5 a~ 

10 WW, ^ffiM^l<{ifE~2 0 0 kg/cm 2 G, WJC#*L<tt 
fE~10 0kg/cm 2 Gt^S, 
[0 0 8 7] 



4 0 
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[0 0 8 8] 

m£mm*m^z>m&. ^y^y, v^^y, *isuy, ji?>i<y 

ify^i£(D^m^ty^m. i/2v<y*y, i/Zv\*rVy, t^jii/tn^ 
*vyte£<Dmm#:&iit7km, *y#y, ^^y, s\7*y, *?*y&£<z> 

[0 0 8 9] 

m&te. HMI^tc 'pM(D*U7jy*&M2 J &z>z.}ifc&yfi 

[0 0 9 0] 

^mm-sumi*. mm- 2 0-2 0 or, #*l<«- 1 o~i 3 ox; 

[0 0 9 1] 

^ffiM^JCfc^Ttt, ^«S#£fifc«©«ISJ|fi£ in) (13 5tf*'J>ff 
T'$!l;£) #0. 2-r^U y h;i//gJ^±, #IC0. 5 U y g J^±. ft 

IRtfoXMJIA^i ^ 'J =e;i/^fe »J i:f tsf 1 ~ 1 o o 
oog, 4$ic 1 o~ 1 o o o g fcfcs^ic&tt&wfi-rsrfctfs* lv\, 

[3] -fuvuy&mmmm® 

*mw<D-7axuyRffinmf&m*. mm^u^vy^m^ ci] , striae 
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[0 0 9 2] 

mL<te*<D&mi&. v^yvvry vjv^h- Jim b upy 

[0 0 9 3] 

TJiijy* i/y v 9 tfv xruy. #v 3 l, 

u 3 -t^ji-f^y- l, #y 7;i/^-;i/^>^#^f £>*i£o 

[0 0 9 4] 

jitfyM-f h y V2*#ifimf btiZo 

[0 0 9 5] 

1, 3:2, 4-^^(o-3, 4 ;i/^>i?vf» v;i/b?h 
1, 3:2, 4-fcfX (o-2, 4 - y y y;bt?h- 

i, 3:2, 4 -if* (o -4 -ifM^yu y;i/tfh-;i/, 1, 
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3 : 2, 4-tr* (o-4-^0D/<>^Uf» V;i/ tf h 1, 3:2, 

fb (58) ©m-^MD^W-^MD-R (IS©*) *fc#lf e>*lS. 
[0 0 9 6] 

6 0 0, /U>^'J^f^/KMl 5 0 0, ;HV^'JXf;i/KMl 3 0 0 (f&tS 

&) swjfctf&n*. 

[0 0 9 7] 

^iflittis^iii/Ttt, #;i^> ^l/-, ^>f^, n^h, is^xmm. # 

So 

[0 0 9 8] 
[0 0 9 9] 
[0 10 0] 

o 

[0101] 
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Ut i o ] 




.19 



(OH) m M--0 



C H -R' 8 



\ 




rt 



[0 10 2] 

(^*, R 18 li7K^M^Xii^ll5ci-4©r;i'^;i/»$:^L, R 19 &tfR 20 te 

M^r;i/*U±^MXli^C0i:^n^l Xli2 n#l<Z>£l 
£mt£l&, n#2 (2>£:£mte0 £j^U M^T^^-'JAOiltinttl n 
&2 &j^-t 0 ) 

na-2 i mmitm^tt m) ) #wb*is 0 

[0 10 3] 
[0104] 



4 4 
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vymm&w Ca] xttifrfH^Dt°u>^m^ [a* ] tmmm. Mm 

[0 10 5] 

[a] xizmm'J'wuym&m&fa [a* ] ic*fbn o P 

pmJ2U:T*&y, ff*b<lilO~1 0 0 0 0 ppm(i!)«H?*y, <fc»J#3;L 
<«1 0~5 0 0 0 p pmCiit'^U, Z^Kftt. L<t£10~2500pp 
mT*&6«, 10ppm*«"ett^tt©SiA«»&*lf, lOOOOpp 

[4] JiRflN*:. 

.*ftm<D&J&<*i** MB&'fuxuy&m'&ft Ci] , t5iH^ , DtfU'>#3*« 
[a] , t&SB^nfcfl/ [a* ] XtefufS^afc? l/>^«fl&jB« 
% [3] &«mLT#e>*lS^^Tf»S. (Hftt 

[0106] 
[0 10 7] 



2000-3083582 



#3* 11 — 284609 ' 

[0 10 8] 

ic o v x t ii, wig # ttiHM -r t? tb n im tc #j us » * < , 

VIAfil5 0°C~3 0 on, £g»«6 0TJJBlTT*ff3£i:#TS*. 

m^ums o — 2 o o°c, ^;ba-;i/^5 o°caT 

6~12f, 5 0 ~ 1 0 0 TC 

[0 10 9] 
[0 110] 

[0 111] 



4 6 
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m m 


31.4 


EPP 


T07 


31.0 


PPE 


T/5$ 


30.7 


PPP 


Sa/3 


30.5 


PEEE 


Sr<J 


30.0 


EEE 


SSS 


29.0 


PPP 


T/3/S 


27.3 


PEE 


S/3S 


24.6 


PEP 


Sa/3 


21.3-22.7 


Pfifi 




20.6—21.3 


P/3/3 




19.8—20.6 


Pfifl 




17.6 


Pa/I 




17.2 


Pa? 





45.1— i7.; 

42.3 
38.6 
38.0 
37.5 
36.0 
36.0 
34.9 
34.6 
34.1 
33.7 
33.3 
31.6 



PPP 

PPP. 

PPP 

S a 7 

Sa6 

PPP 

PPP. 

E_PJ\ 

E_PJ=\ 

EPP 

EEPP 



Sua 
Saa 
Tar 



Sa/3 
Ta/3 
PEP. 
PEP 
Trr 
Tr 6 



04) 



Sa0 
Sa/3 



EPE T66 
PPP. T07 



[0 119] 

Pkm&ft*<D^uym&<D&mM U( ) li, 13 c-nmrt« 

b&x^* b;wc<fc UTfB (i) axj: >j:£&£: 0 

[0 12 0] 

a = E/S X 1 0 0 • • • ( 1 ) 

S = 1 EPE + 1 PPE + 1 EEE + 1 PPP + 1 PEE + 1 PEP 

E = 1 EEE +2 / 3 ^ 1 PEE + 1 EPE ^ +1 / 3 ( 1 ppE + 1 PEP ^ 

i 



EPE - 1 < 12 > 

= I (18)/2 + I (17)/4 



I ppE =1 (15)+ I (11)+ ( I (14)- I (ll))/2 + I (10) 



x EEE 

I ppp = I (19)+ (I (6) +1 (7))/2+ I (3) +1 (13)+ I (11)+ (I (14) 

-Kll))/2 
I PEE = I (20) 

I pEp = ( I (8) + I (9) - 2 X I (ll))/4 + I (21) 



ffi|E# 2000-3083582 



1 1-28460 



[0121] 

tie (2) tt&vpkm&<*<Dft<*mM&mm (p( =e)i%) ) tit 

[0 12 2] 

P = I m/ I X 1 0 0 • • • (2) 

m% i m&tfi tt-eti-rn, 

I m= I (22) 

I = I (22) + I (23) + I (24) - { (1(8) + I (9))/2+ I (10) +3/2 
X I (11) + I (12) + I (13) + I (15)} 

r*&5o m% id) > 1(2) • • - miti/^f-f-ji®. ©• • -momm* 

(4) (Mw/Mn) <DS!f^ 

GPCl^gS 

:TOSO GMHHR-H (S) HT 

: Hft^nv h^^AMR I&ffiSI WATERS 150C 



1 , 2, 4-h'J ? DD^>if > 
145t 

1. o s y u >y VK/ft 
2. 2mg/5 y y y 
i 6 o-r^r^n y y h;i/ 

Universal Calibration 
HT-GPC (V e r. 1.0) 



(5) DSCI^ 



5 1 
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A-*y • x;i/V-*±$g, DSC- 7) &fflV>, ^ 1 0 m g Sli#S^T 2 
3 0rT?3#ia$glRUfcfk 10t:/^0TD$tHt, ££{C, 01CT3# 
IBH5H*Ufcfc, l dC/WI$t5r^i:J:'J#^WMj|li5:AHi: 

(6) #!WD7h^77 

m^HlCPR«S4x^v%T^ffii- 5^©iW2 5 (M*%) &##>£o 
(a) 

or/Bffl9lcT#^AS: 1 3 5X;*t'#fiU 

(b) =£g#f£ 

TREFA7A : G Lif-f rO^*!^ V 7jy;i/# ^ A 

(4. 6 <t> X 1 5 0 mm) 
: GLIjMx^flJg mimm KBrW 
aURjK^^ : -fe^S/a^^ttaS SSC-3 10 0^f>y 

)\to"f*-7y : GLf-fX>xai? MODEL 5 5 4t-^> 

n^mum^ : a^xittn rex-cioosm« 

FOXBOROttl MIRAN 1A CVF 

(c) WJ£&# 
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o -VV uv<y-\iy 

7.5g/'J>yh;i/ 

5 o 07>f ^ n y v h;i/ 

2. 0 S U U >y 

3. 4 1 /it m 

^n^V/l/^P (30~60^>yi/a) 

±0. 2rj^ft 



(7) 3f»3M£s|s 

yofcf l/>**^#&:/l/*/fcfl£LTIttl#feftM*U JIS K-7 113 
[0123] 

-.ftUMr (2#^f>^;i/) J|C<»: 1mm 

• # DXA-y K&i£ : 5 0-mm/m i n 

• D - Fir;i/ : 10 0kg 

(8) ftB^J* 

Zfueuy&m&fcZzfUXf&mLTtS.mKZtt&ls* jis k-7ios 

[0124] 

• SMfttf : 15cmXl5c mX 1 mm (f$j^#J?<& = 1 mm) 

#H¥5 - l 3 2 5 9 o HflSMrfcofc. -T^t>^>, ynhfi/ 

>^;i/©S(ilgiJlC2 5mm»PPl:o^ ^*l£L 0 £Lfc 0 -®^m^$:§f 
»«SM»tCT^y *IBS!B«8 Omm^e, 1 6 0 mm**T?5l£$&K 5 0 mm/m 
i ntCTi£#Lfelfe, - 5 0 mm/m i n ICT^ Y >y * f^&:&JS0©j£8S3; T*M b 
. l#^lC^>^;WCotf£m©rOT»£U rtl^Lj J^T<Z>5$X 

• C (2 L Q -L x ) /L 0 ] X 1 0 0 
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(io) yy^^u v*y>fVt 

•I^Ji/i : 1 5mmX6 2. 5 mmX 2 mm 

• mm&ft- : &MMm4 Or, mm^mi 5 mmX 3 l mm, J£MffiM0. 7 k 

g, 3&m 

• HAjmmM&ft : VUT.'W Ki&g5 Omm/m i n 

(id r-i^jv bmw&m 

•juvisy&mizftz^i'^i&mLT&mKZftf&is. jis K-7110 

Mb, ^#^=3 mm, #H^SS- 
(1 2) >\*1?->^ffi-t5f&#* (H2 5) 
H 2 5 te, TSBcD«^tCT$J5£ It^iDfe, 
[0 12 5] 
ftft : 0. 1-5 g 

simian ffi#& : ^Tco^icfc yucfflr*. 

[0 12 6] 

H 2 5 = C (W 0 -Wj_ ) /W Q ) X100 (%) 
(13) ^J»^X^;i/X-^;i/^£fi*©S!l^ 

[0 12 7] 
ftft : l~2g 



5 4 
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mmmm 1 8 o@«± 

[^rc^^x-^;!/^©^^* (g) /{fc&#A#4f-S* (g) ) x l 0 0 

(i) mm^mm 

(1, 2' -W^i"Jl/» (2, 1' -^fjbi/'Jl/» -l^X ( 3 — 

i/a.l/y?Mlz (l, 2' -^f^/J/'Jl/>) (2, l* -^WJl/ 
- tf ^. (-T^^^) &0. 83g (2. 4 mmo 1 ) ti-f;i/5 OmL$: 
AtlSo — 7 8 °C IC^SP U-BuLi (^-tf-^^ 1 . 6M) £ 3 . 1 m L 
(5. Ommol) ^0^^^, Sfit'12HWn. ^SrWSc L# *>*l£ 
®#:$:^^r-^>2 0 mLT^St^-r^ZlillC J: »; U A££:n-^;t, b 
Tl. lg (2. 3mmol)i5 ( Z CD U ^ ? A&S: T H F 5 0 m L KmM b 
- 7 8'ClC#2ip-r5 0 M^tn-^^-JVO . 5 7mL (5. 3-mmol) £*£o< 

*ii**&B*LT (1, 2' -V*f-fri/V U» (2, i* -s;^^s/y 
Vy) -tfX (3 -n-^;b-f>7 s » 5:0. 8 1 g (1. 7 7 mmo 1) m 
t=.o OK* 7 4%) 

#ClC, gjRacSfeTfcfcV^S/a Isytmcffimvmbtltc (1, 2' -^^5=" 
(2, i* -i?^f;i/i/'Jl/» (3-n-^f;b>f>f> 
) £0. 81g (1. 77mmol) £ x-^;i, 1 0 0 m L £ A*l£„ -7 8TC 
CWtn-BuLi ( / s3ftf>iJl?Rl.' 5 4 M) £ 2 . 7mL (4. 15 mm 

VyT-m&?2>Z.£lZ£V VrV&tiLZ^-'rJltftiQfttLTO. 2 8g (1. 
4 3 mmo 1 ) 
[0 12 8] 

mmf5.%LTX*nm-VM*>nr~VrV2*1&*: h;i/X>5 OmLMtS. -7 
8 0 CfC#£PU ££'V^«>- 7 8rtC^*PbfeEgig-fb^;i/nr.^AO. 33g ( 
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1. 42mmol) <Z>Wl/X> (50mL) MIHTtS. iSTIfc, ill? 

^^•t^^hicj: (i, 2* -i/7WJu» (2, i' -s;*^;i^> 

VUy) (3 - n-y*?-)VJ y?-)l) VfrnzLVUVVU^A F£ 0. 

2g(0. 3 2mmol)#t (J&#5 2 2%) 

1 H-NMR (90MHz, C D C 1 3 ) \Z J: Z>W%.<D%S$klZ, : 6 0. 8 
8, 0. 99 (12H, Vy) , 0. 7-1. 0, 1. 1-1. 5 

(18H, n-Bu) , 7. 0-7. 6 (8H, ^yifyM^U b>) T'&ofc 

o 

(2) ^u^uy<7)m^ 

u-r y^;i/r;i/^-^A6 ^ u^;i/, $ e>ic, ^^;i^r;i/^ J *^y (r;i/^ 
v-;i/*t3S) 5^y^£, ftrf3T*#£ (l, 2' u uy) (2, 

1' -^^^;i/^U -if 7. (3 - n-^;i/-f ^t 1 -;!/) 

fc 0 rrt v *i0. 5kg/cm 2 G&iAlfcl £J±T*8. Okg/cm 

a(^H^^mSS:TLC 3 5-2 OM) &CT*PLfflLSg!|5zU ^l/yh 

>f;i/#v ^nioio 

1 0 0 0 p p m 

• u y&mitm±m :p-epq 
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5 0 0 p p m 

• tpftffl : XfT'J yWHJ^isVl* : 5 0 0 p p m 

• tf»fD3!f : DHT-4A: 500ppm 

(4) ®&<D&m 

b & v % T* y D bT 1/ > £ 5gJ£ b £W ttHJSM l t. mm tcf? 

CD (i, 2' u» (2, i' -*;^f ^'j i/» - tr* 

S/al/>^»itCt&S2^#e>nfc (1, 2* -^f;i/S/'Jl/» (2, 1* - 
S/^/Ut/y l/>) -fcf* (>T i/f 5 :/) £4, 4g (12. 8mmol) hx- 
fMOOmL^AtlS. -7 8tCMU-BuLi ( ^ * -fr > . 6 

M) §16. lmL (25. 7mmo 1) tISt' 1 2HW#tS 0 

*«&e*L/#e»*lfeH#:S:^^>2 0 mLt'^t SZlilfCj: *J y^?A& 
£5t*6UfC#5 0 Zl(Z>y^?Ai&£THF 1 0 OmLC^ib-7 8^C#£p-r 
5. £cflS*^/U7. 4g (52. Ommol) £tf>o < y iliST L^MT? 1 2 B£ 

SLA^t> 5 OmLt'i{l}bfcSi:?§lS:l^iLt (1 

, 2' i/y) (2, i' /us/ y i/» -tr* (3-*^ 

/l/>f>^>) &4. 5g (12mmol) (lK^9 4%) 

&jc, mm$LmTis3.]s>9Miz-ffiftT-nt>nt=. q, 2* -*/;*^/u>>y u> 

>) (2, 1' -P**)l*/V \s» -hf*. (3 -*^/U^f §2. Og 

(5. 4 mm o 1 ) £ X--r/U 1 0 0 m L £ A*l*. - 7 8 XI lZft%! L n - B u 
L i \s\*rVym%Ll . 6M) £13. 5mL (2 1. 6mmol) lMz_tz.&. 
IIT'12^ISj|^t§. »jR*:W£U #f)tlfe@ft?:^t>Wt5r 
fcJC^y y^^A*& 1. lg (2. 9mmol) i$^TT, aufB 

"e^tlfcy h/I/X> 1 0 Om LtC -7 8TCIC#£PU 3 

-/\^&- 7 S'C^^iPbfeEg^b^/Uzix^AO. 7g (3. Ommol)© 
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h;i/x> (loomD mmm^mri-^o mr^uv6mmmw-t^ a to 

SISMtsr h\z& y (l, 2' -^^f;^>'Ji/» (2, l' 

i/Vl/y) -tfX (3 -*^;b>f ^t 1 — Vfrn — ?UV9 U*5<i K£ 0. 5 

g (0. 9 4mmol) $r#fc 0 (JR^32%) 

1 H-NMR (CDC 1 3 ) IC J:5$WJ£<Z)J§*H:, : S 0. 95, 1. 05 
( 1 2 H, U» , 2. 50 (6 H, CHg ) , 7. 2-7. 7 ( 

8 H, Ar-H) T*&o£. 

(2) try 

rt^tl U y h^/©^r-> l/*§g;fr- l^-^*tC/\y^>4 0 OmL, h U 

^v^W^-^ao. 5^u^e;i/, ££{c, *myjb§ j (r;i/ 
^t-;i4±§S) o. 5^v=e;vt, ffimx-mfc U, 2' -^f;b>>'ji/» 
(2, l* - 57**71/ 2/ U l/» -tfx (3 -**;W 

2>*n9>f FO. 5Y-f^n=E;i/$: h^x>tf»5^lffl : ?«l«ittS*fc««^S: 
tAbfe. lit, Tfrmo. 3 kg/cm 2 G&iAbm £J±T*8. Okg 
/cm 2 G^T'^Dfcf «fc 3 ICfljESlK: 

(3) E^&tfaj* 

[0 12 9] 

1 0 0 0 p p m 
• V >^®tftB&it3!l : *\rt VrJ'rS.JjJl'XttWl 

<i )\j-ft-71:7. 16 8 

5 8 &IiE4# 2000-3083582 
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1 0 0 0 p p m 

(4) m&nnm 
( i ) mmamm 

(a) (1, 2' -X^b>) (2, 1* -X^l/» -t^* (3-^^;i/-r> 

fi3R»«T, (1. 2' -x^l/» (2, 1* -x^b>) -fcf* 
>) l. I2g (3. 94>'J^;i/) $:ffiJ*x-r;i/ 5 0 ^ 'J U y hM:^^ I 
£ 0 - 7 8°CIC#£{JU n-yf;i/iJf?Al. 5 7WJ-yh«ffl^ 
■9->^5. 0 1 * U U y h;b (n-^'Jf9A : 7. 8 7^'J=E;b) 

«tl/T, 1. 12g (3. 0 2$y*E/l/) r(D^U^A^£Mc^ 

>7t KD77> 5 0 5 'J 'J >y b;HC^U - 7 8lC{C#£PLfco 

, a^fC^^^O. 4 2 ^ U U v h;i/ (6. Sr^tf^ h^fc KD 

SM&MJEfSH'T&Z.illC.i: y, B«r«j-efeS (1, 2' -x^V>) (2, 1 
* -X^l/>) -\±7s (3 - *^;i/-f 5:0. 87g (2. 78^ U 

(b) (1, 2' -x^b>) (2, 1' -x^l/>) -tf* (3-*^;W> 

fiBMSffiT, (1, 2' -x^l/>) (2, 1' -x^W>) - tTX (3-* 
f^W^-T^O 0. 87g (2. 78*'J^I/) &X-^;b3 5 * 'J =E;WC?§2)> 
L~ 7 8°ClC#£|JL£ 0 i©^*^, n-^'Jf7Al. 5 7WJ9h 
^/«flE©^^r*>»*3. 7 ^ U U >y (n-yf^>JfCrA : 5. 8U'J 
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MWillt, 1. 03 g (2. 5 5:W9 2. 8 

[0 13 0] 

Z1©*;©<Z) ^-NMRWfefciS, #C0>*g|l*t#e>*lfc. 1 H-NMR 
(THF-d 8 ) (S , ppm) :2. 20 (6H, s), 3. 25 (8H, s) , 
6. 0 — 7. 4 (8 H, m) 

(c) (1, 2* -X^l/» (2, 1' -X^l/>) -bfX (3-*^;i/-f> 
^x;i/) ^3-^A^D7>f F<Z>$gii 

(1, 2* -X-^U>) (2, 1' -x^l^) -If* (3 

) s;y ^^A^©x-^;i/#*D^i . 03g (2. ss^u^t^) &h;vx>2 

5^'J'J>yh;W:M$t, - 7 8°C{C#£Pl/£io d*UC, M-ft^nx^A 
0. 60g (2. 5 8 ^ U ^JV) <D h;i^X> ( 2 0 ^ U U v h JV) 2 

oftfrvxton. ^it*#at8nrwtm h;i/x>±^*$:5Sfiufe 

0 m&ZWu;v**y5 o ^ u y y h;i/T- 2®*tfim tfc 0 ^ffiTic^&M* 
L£tf>*>, as^^^nn^^^/^^if^T'^M^-ts^iifcj: y, (1, 2 
' -x^l/>) (2, 1' -x^l^>) - (3 -*^;i/>r >-rx;i,) 
^-?A^^D7>f K0. 2USW17. 3%T*#£o 
[0131] 

(CDC 1 3) :2.48 (6H, s) , 3. 33~3. 85 (8H, m) , 6. 9 
~7. 6 (8H, m) 

(2) yatfi^/x^ 

1*^*2 y ^ h;i/©^^>i/^Sg^-- L/-^(c h;i/x> 1. 2 y y Mi/, 

-;i4±8g) 10 (Ai) ^y^;K (1, 2' -x^i/>) (2, i' -x^u> 
) -tfx (3 -*^;i/-f >-rx;i/) ^n-^A^^o?^ K2 0 v-f ?u=e)i 
SSAb, 3or(c|?-i&U x^i/>/:/a if 1/ (x^i/>/^nfcr 

1/>«=1/10 0) Sr^Abfco ^i£-e7. Okg/cm 2 G{C&3J:e> 
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CD -?r*i/v&fc<er®<Dmm 

tc<D%. ziJilcx* y-;i/i&2 4 3 o g, a^H6gSi)!il7ni"?Ai 
6 o g &{fc&«s & btiamvT. &m0kfti : 'V&ftfr i o<D7kmJfxa> 

(2) (a) 

ii^t+^tilfcM5 'J >y h;i/CD^7^TO^C ±IB (1) V 
m^tlt^^^iy^^t^m (*&#LTV\&V^<Z>) 160g, «^^^^>8 
0ml, ES[fb^>f3R2 4 ml 7 #;i/&S?x^;i/ 2 3 m 1 9ftf*l£: 
8 0°CKU%, frg bWmt**y 7 7 0ml fc^T 110iCT'2i 

Mfi^a-arfe©^, i*«^«:^«UT9 OTC0»»l^^4r £ b 

mmtm y 1220ml &an;t, 1 1 o°cT'2^ra^^i±^©t», sptssf^^^ 

(3) ^ntfl/>ffl*il^ 

^st2 o o y y h^/©a^fluc, _tia (2) T*m*frr~mfrMm&,& 6. 

Og/m h'HVyf;i/7;i/5-"?A (TIBA) 0. 2 ^/Ix/BfrlSU 1- 
7'J;i/-3, 4 h3^>^>i£> ( A DM B ) 0. 0 12^/m V 9 
U<\*ri/)l**)iy* h*i/i/<7> (CHMDMS) 0. 0 1 2 Wfin, 7 
□ ^l/>3 7kg/HriT'MU 7 0^, 28kg/cm 2 GT*«-£$:4t&o 

(4) s^&^ntft 

#£>*ifcrf?y :/nt?i/>A?#*-{c, 2, 5-^*^;i/-2, 5-*;- (t- 



£BliE# 2000-3083582 



4$ 5p 1 1-284609 



V\ 4 0mm$J¥tfiiT?j¥LajlyT, ^l/yhfc&fe. 
(5) «fl|4$ttXtffett©3fffi 

T7-f-f-fPL18 80 

• >ri= (*) ss©r:7-f -^w plhso ©^u*; 

^7Mn7i-il/) h 27^^70^^ #^¥3 - 1 6 3 0 8 8 

#CDI£&6M1 tragic l/T*l5iLfc (^31^7 0*) 

^;i/- 77 5 - n^># >^xn;i/) y*yy?-% yW n^>f K l v>f ? n^E 

kg/cm 2 GliAim £JET*8. 0 kg/cm 2 G^T*^ntfU>^X 
£^A LM-^tf JBE^J^-jeK:* « <fc e> tCW£E»tc <fc »; :7n fcT 1/ > Ufe. £ 

1 0 0 0 p p m 

• y >MMfc»lL*l : P-EPQ 

5 0 0 p p m 

• tpfaffl : 7'J : 5 O O p p m 
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1 1 -2 8 4 6 0 d£ 

• tpffiffl :DHT-4A:500ppm 

• mmm muxmitrntm : w-md : i o o o P P m 

[0 13 2] 

• ~? ^ ; - K?kmt®3±m ^^^^ty^vr>(^^^jixt±m 

1 0 0 0 p p m 

-f ^^f7^^ 16 8 
lOOOppm 

• : if 0#3Iff;^±§g : 4Vb*-;i,MD : 5 0 0 0 p p m 
3B*»®«f B*Hfc*tt« : m-^MD0^i& 1 OOOOppmlCL 

Sttfl 7 : if B*ift^t| : m-*MD :5 OOOpp m ^ 

ftftttS: NA-1 1 : 2 0 0 0 p pm^iiMft &tttt7£H*{cf? 

c&jttti o] $«t«r«« 

«3fetf»Yt**»*y zfU tf P> E 1 0 5 GMICJHM 1 |CT#6*lfc* i, * 
NH01io/ oi A U («fflil»^8:TLC3 5-2 0fi) 

CUMM 1 1 ] $ft*!f»& 
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tmmmi 2] zkntmwzk 

1 (4) tmmKfi^fco m*>nf=.m%:zm5miz.7jk-t 0 

CitieM4] 

WL (2. OM) 5:0. 5mL (1. Ommol) gAl, 3 5 0 r p m-eLtf £ 
<&#Lfc 0 t^5CgiIji$tlfe 5 0 mL t/a l/^^f {Cgi^Tt 

t/?W\*rVy (lOmL) 23 «fc Tf h U -Y V -f*fr7JU ^ — V h*^?* ymWL ( 
2M, 0. 5mL, 1. Ommol) SrtgAU i/^f ;V7-'J-f Af 
^ K>^t7;i/^n7i-;i/) ^l/-b©^^DA^t>M (4M, 1. Om 
L, 4. Ommol) ^i^Hl^JlWc (1, 2' -^f^>'Jl/» ( 

2, l' -*?**fr*/V uy) -tfx (3 -n-y^;i/-f >-rr.;i/) *;;i/=r-i7 

^^U-S:^- P-^*JC^¥<^Ab^o fit, ?kifi£0. 3kg/cm 

2 GtfftAlf:. -e©^, 4 0 0 rpm«5:li&U tf 1/ > ££J± 8 
. 0 k g/cm 2 GtC*3>o< »J £#ffiU l^^tC^o < V £Um* 5 0 *C * T*# 
iSbfco 3 0^^M^I:^JgLfe o 

[0133] 
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nmwmm^7*>4 o omL, h y ^ v^^t;i/$ - ^ ao^^* ( 

2. OM) &1. OmL (2. Ommol) £ J: Z$V* *JUT— U — ? A-r" b =7 
*7s (^>^7WD7i3) tfsls- bCD^zfZ V - (2. O/tmo 1 

, 0. 8mL, 1. 6/tmol) l:SAU 3 5 0 r p m, ffit SftmMWL 
fc. £ .fctfUfffiTfttfe (1, 2' -Wf^S/iJU» (2, 1* - *; 

-tr* (3 - n -:7^;i/>f V fr-a—V h>V 9 n ^>f 

K4 V-f ^ D^;i/£#UX.£^, *it£;±;WO. 3 kg/cm 2 GIC&S^T?, 
8Al/fe. *©ftL 4 00 rpmt-MSH*&U ^ n b? f > &£JE 8 . Okg 

/cm 2 gic^o < y £#jeeu ra^tc«>o< y 5 oic**e#SL/fe. 

tc 0 fcmm&®*2L(D** j -frfc&ALTtfv7uvuy*mm2-&. 
&m-t2>z£K.& *)#v7uvuyzntz. 0 mmmi nmmzn^m^nr^m 

CHifeM i 5 } (i, 2* -vt^jiyv isy) (2, i* -y^^-^/S/u i>> 
) -tr* ( 3 - h y ^ f >J ;v^f ;k >f-;v) pjin—y&iftu^jF 

t/auyzmiz (i, 2' -v**jn/S/V u» (2, i* -w^i/'Ji/ 

» -bf* (>f >T r >) <DV*VJ*i&<D3. Og (6. 97mmol) £THF 
5 0 mUzmML- 7 8lCJC7frSI"r«. 3 - h 'J :* > 2 . lm 

L (14. 2'mmol) 5:^o < U i:iT liST' 1 2 HfS^tSo 

5slx-^;i/5 omLZtiu^xMmm.fcyy^-'y&mmr* ^m.^ 

tii&KitM&^tt (1. 2' -y**/l,2/y l/» (2, 1* 
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U» -tf* (3-N'J^f;i/i/'j;Mf jK>f» 5:3. 04 g 
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;v*/Vl/y) (2, l' -j;^f;i/i/'Ji/>) (3-bU^f;bi/'j;^ 
f^b^O-r^) £3. 04 g (5. 8 8mmol) t^ — ^Jl 5 0 m L £A*i£ 
. -7 8TC IC?££|J L n - B u L i ^=Sft^il. 5 4 M) & 7 . 6mL (1 
1. 7mmo 1) MX-tc^ 1ST' 1 2 fSHgiW'f S = ?^££©£U 

T3. 0 6g (5. 0 7mmol) (JR^73%) 
# 1 H-NMR (9 OMH z, T H F - d g ) ICJ: SM^^^ti. : 8 0. 

0 4 (s, 18H, h'j^f;i/i/'j;v) , 0. 4 8 (s, 12H, ^*^;i/i/'J 
, 1. 10 (t, 6H, , 2. 59 (s, 4 H, , 3 

. 3 8 ( q , 4 H, ^5=-l^>) , 6. 2-7. 7 (m, 8H, Ar-H) T*&o 
fc 0 

[0134] 

mm%ffiTT*mmT*m<bnfev?-y2±i&$: bji^y 5 omLic^n. - 7 

8X:fC^b, Z13^^«)- 7 8 Q ClC^L/^Mjb^;i/=r-«!7A 1 . 2g (5 
. lmmo 1) CDh;i/X> (2 0 m L) iII5:«TtS. iTt, glt'6^f 

ySM^b-rszi^iCcfcy (i, 2' -^f;vi/yi/» (2, i' -s;*?- 
;w>yi/>) -tf* (3 - h v jitT-ju y^-fr) ^;i/nx?^ 

^□7^F&0. 9g (1. 33mmol) &#fc„ 0K^2 6%) 
^-NMR (9 0MHz, CDClg ) : 5 0. 0 

(s, 18H, bV , 1. 0 2, 1. 12 (s, 12H, 

/l/S/V l/» , 2. 51 (dd, 4H, 7. 1-7. 6 (m, 8H 

, Ar-H) -£&o£io 
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^^>^{C(1, 2' -^^y^) (2> r -^^ ;l/i/yb 
» (-f>5*» ©y**A*©4. lg ( 9 . sommol) ^THF 

5 0mL(Ciil-7 81CiC WSo ?Dn^M^i- fM . 9mL 
(2 0. ■5mmol). W9 <» JtiTll|1 , 12WWnt 

> *«fi«ftMLMft»ALT (1, 2' -^fj^y^) (2> r 
****J,Ul,» (8-ih* WW ^, 43g (?> 

4 Ommo 1) £f#fe o (XR^78%) 

fcS. 43g (7. 40mmol) 0 mL - 7 8 

tCWPU-BuLi C^**>*«1. 57M) ft 9 . 4mL (14. 8m 

7g(l. 96mmol) ffc, 0K^26%) 

SIClC^aFU ^'^«)-7 8lC{C^Lfc0^b^n-^AO. 46g ( 
1. 9 6mmol) © (2 0mL) MttfcatTfft. *T«, tlT 

mLT'W^tlCiy (1, 2 ' (2, 1» -j;** 

KfcO. 24g (0. 39mmol) fcftfc. (jR*S2 0%) 
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